Twenty three pigeonpea genotypes were evaluated in a randomized block design during Kharif 2012-13. The objective of this research was to assess inter-relationships, direct and indirect effects among yield and its components for genetic improvement of pigeonpea. The analysis of variance revealed highly significant differences for all characters under study among the genotypes. Considering the correlation analysis biological yield/plant, pods/plant, 100-seed weight, harvestindex and secondary branches/plant had highly significant positive correlation with seed yield. Path analysis identified biological yield/plant followed by harvest-index, pods/plant, days to maturity, primary branches/plant 100-seed weight and seeds/pod as most important direct yield components while biological yield/plant and harvest-index as most important indirect components. Hence, these traits should be given much emphasis at the time of devising selection strategy to achieve a quantum jump in pigeonpea yield.
INTRODUCTION
Pigeonpea [Cajanus cajan (L.) Millsp.] , is the second most important pulse crop of India after chickpea. It is a rich source of protein, carbohydrate, vitamins, lipids and certain minerals. Compared to other food legumes breeding in pigeonpea has been more challenging due to its pollination behaviour and sensitivity to biotic and abiotic stresses. Significant progress has been made over the last few decades through breeding for reducing crop duration, improving seed quality and overcoming the constraints of major diseases like wilt and sterility mosaic.
Pigeonpea [Cajanus cajan (L.) Millsp.], being often cross pollinated has very high genetic variability but yield potential of this crop is very low. Seed yield is very complex character whose manifestation results from multiplicative interactions of several yield components and environmental factors. Improvement in yield primarily depends on the magnitude and the nature of genetic variability present in the population. The knowledge of character associations between yield and its components might provide useful information on nature, extent and direction of selection. Keeping in view, the present study was conducted to study inter-relationships among yield and its contributing traits and also their contribution to yield directly as well as indirectly through other traits in pigeonpea.
MATERIALS AND METHODS
Twenty three pigeonpea genotypes (Table 1) were evaluated in a randomized block design with three replications for various physiological and agronomical traits at Research Farm of Genetics and Plant Breeding, Narendra Deva University of Agriculture and Technology, Kumarganj, Faizabad during kharif 2012-13. The experimental site is located at 26.47 o N latitude, 82.12 o E longitudes and an altitude of 113 m above mean sea level. This site is in the eastern Gangetic plains of India and has sandy loam soil texture. Each genotype was raised in single row plots of 4 m length with intra-row and inter-row spacing of 25 cm and 75 cm, respectively. The recommended agronomic practices followed to raise good crop stand. The observations were recorded on five randomly selected competitive plants of a genotype in a plot in each replication for eleven characters viz., days to 50% flowering, days to maturity, number of primary branches/plant, number of secondary branches/plant, plant height (cm), pods/plant, seeds/pod, 100-seed weight, seed yield/plant (g), biological yield/plant (g) and harvest index (%).The mean value were used to obtained analysis of variance as per methodology advocated by Panse and Sukhatme (1967) . Correlation coefficient and path coefficient was worked out as method suggested by Searle (1961) ; Dewey and Lu (1959) respectively.
RESULTS AND DISCUSSION
The analysis of variance revealed highly significant difference for all characters, under study among the genotypes, indicating that the parents included in this investigation exhibit sufficient variability for the entire characters study ( Table 2 ). The presence of large amount of *,** significant at 5% and 1% probability levels, respectively variability might be due to diverse source of materials taken as well as environmental influence affecting the phenotypes. Similar findings were also reported by Srinivas et al. (1999) , Basavarajaiah et al. (2000) , Venkateswarlu (2001) , Baskaran and Muthiah (2006) , Bhadru (2008) , Bhadru (2011) and Yerimani et al. (2013) .
Correlation coefficient analysis measures the mutual relationship between various plant characters and determines the component characters on which selection can be based for genetic improvement in yield. A positive value of correlation shows that the changes of two variables are in the same direction, i.e., high value of one variable are associated with high values of other and vice-versa. When correlation is negative the movements are in opposite directions, i.e., high values of one variable are associated with low values of other. Breeder always concerned for the selection of superior genotypes on the basis of phenotypic expression. However for the quantitative characters, genotypes are influenced by environment, thereby affecting the phenotypic expression. Hence, information regarding the nature and extent of association of morphological characters would be helpful in developing ideal plant type, in addition to the improvement of yield a complex character for which, direct selection is not effective.
The correlation coefficient between seed yield per plant and other quantitative attributing to yield (Table 3) showed that seed yield per plant was highly significantly and positively associated with biological yield per plant Table 3 : Estimates of correlation coefficients between 11 quantitative characters in pigeonpea *,** significant at 5% and 1% probability levels, respectively, rP = Phenotypic correlation and rG = Genotypic correlation significant positive correlation with pods/plant (0.302, 0.325) and 100-seed weight (0.307, 0.318). Seeds/pods showed highly significant and positive correlations with biological yield (0.254, 0.249) and significant negative correlation with 100-seed weight (-0.311, -0.343).The first value representing phenotypic correlation and later genotypic correlation. The above results in respect of correlation are in conformity with the earlier reports of Baskaran and Muthiah (2007) , Sodavadiya et al.(2009) , Kanade et al. (2010) , Mittal et al. (2010) and Devi et al. (2012) . Correlation coefficients between remaining 35 character pairs out of a total of 55 character pairs were found to be non-significant.
The estimates of genotypic correlation coefficients between eleven characters showed close parallelism in direction with their corresponding phenotypic correlation coefficients. The genotypic correlations were, in general, higher in magnitude than the corresponding correlations at phenotypic level. The occurrence of negative correlation indicates that an association of two characters is not only due to genes but also due to their influence of the environment. If relationship is due to manifold effect of gene (s) it is difficult to separate these effects by selecting particular character so related (Das et al. 1988) . If correlation is due to genetic linkage, it is possible to reserve the association provided the linkage is not very close. It is therefore important to establish the genetic basis of correlation before launching any breeding programme. Information obtained from correlation study does not give a complete idea about the contributions of each component character. As the correlation coefficient is not sufficient to explain true relationship for an effective manipulation of the character, path coefficient was worked out. Path coefficient analysis is useful for partially direct and indirect causes of correlation and also enables us to compare the causal factors on the basis of their relative contributions.
Path analysis (Table 4) revealed that the highest positive direct effect on seed yield/plant was exerted by biological yield/plant (0.8468) by followed harvest-index (0.3190), pods/plant (0.0801), days to maturity (0.0419), primary branches/plant (0.0392), 100-seed weight (0.0304) and seeds/pod (0.0262). The remaining two characters exhibited direct effects on seed yield/plant negatively. Harvest index exhibited high order positive indirect effects on seed yield/plant via biological yield/plant (0.1251) and pods/plant (0.0260). Similarly biological yield/plant exerted substantial positive indirect effects on seed yield/plant via pods/plant (0.0410), 100-seed weight (0.0135) and primary branches/plant (0.0105). Secondary branches/plant showed substantial positive indirect effects on seed yield/plant via primary branches/plant (0.0123). The rest of the estimates of indirect effects obtained in path analysis were negligible. The estimate of residual factors (0.0235) obtained in path Residual effect = 0.0235, Bold figure indicate direct effects analysis was low. Similar findings were also reported by Kanade et al. (2010) , Mittal et al. (2010) and Devi et al. (2012) .
CONCLUSION
Commencing the experimental results it may be concluded that that substantial genetic variability was found in entire gene pool. Considering correlation study traits like; biological yield/plant, pods/plant, 100-seed weight, harvestindex and secondary branches/plant emerged as most important associates of seed yield. Path analysis identified biological yield per plant followed by harvest-index, pods per plant, days to maturity, primary branches per plant 100 seed weight and seeds per pod as most important direct yield contributing traits and pods per plant, 100-seed weight and biological yield per plant as most important indirect components which merit due consideration at time of devising selection strategy aimed at developing high yielding varieties in pigeonpea.
